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Preface
The use of minerals by man is as old as the human race. In fact the advancement of human civilization has been intimately associated with the exploitation of raw materials. It is not by chance that the distinction of the main historical eras is based on the type of raw materials used. Hence the passage from the Paleolithic and Neolithic Age to the Bronze Age is characterized by the introduction of basic metals, mainly copper, zinc and tin, to human activities and the Iron Age was marked by the introduction of iron.
Since then the use of metals has increased and culminated in the industrial revolution in the mid-eighteenth century which marked the onset of the industrial age in the western world. However, during the past 50 years, although metals were equally important to western economies as they had been previously, the amount of metals extracted annually in western countries has decreased significantly and metal mining activity shifted mainly to third world countries (in Africa, South America, Asia) and Australia, due to economic and environmental constraints. At the same time the role of industrial minerals has become increasingly important for the western economies and today, in developed EU countries, the production of industrial minerals has surpassed by far the production of metals. In some EU countries, metal mining activities have stopped completely. The importance of industrial minerals is expected to increase further in the future. Industrial minerals are raw materials used by the industry for their physical and/or chemical properties. They are extremely versatile and find a wide range of industrial applications; hence their characterization is of fundamental importance and is accomplished using a variety of experimental techniques. Characterization of industrial minerals is important for their assessment and can be demanding and complicated. It is essential because it determines the value of the raw materials and may justify expensive prospecting programs on a world-wide basis, as existing resources may be exhausted. The introduction of novel analytical techniques has provided additional tools for more effective characterization of industrial raw materials.
In July 2009 the EMU-Erasmus IP School "Advances in the Characterization of Industrial Minerals" was organized in the Technical University of Crete, Greece. The school was attended by 40 students from 20 Universities from 13 European countries. The aim of this School was to present the advances in some of the analytical methods used to characterize industrial minerals and to propose additional methods which are currently not used for this purpose. The lecturers were well known scientists famous for their work in the characterization and assessment of raw materials. Due to increasing interest in this topic, it is included in the EMU Notes in Mineralogy book series. The chapters were the main topics addressed in the School and the main audience is postgraduate students and scholars who carry out research on raw materials in general. It is considered that it will be a reference textbook for all those giving university courses in this multidisciplinary subject and that it will be widely disseminated in the scientific community in Europe and elsewhere.
The purpose of the book is to show the extreme variability of experimental techniques used to characterize industrial minerals. It aims to complement other textbooks which describe industrial minerals by providing a thorough introduction to these techniques. applications of the microbeam techniques in the characterization of industrial minerals. Finally, E. Pirard and P. Sardini present the application of image analysis for characterization of industrial minerals. Their paper can be divided into four thematic units. The first consists of a description of image-analysis principles; the second is devoted to image segmentation principles, the third describes the techniques available to extract information from images and the final one deals with application of image analysis to obtain information about petrophysical properties of industrial rocks and minerals.
The third part of the book consists of three papers which deal with some characteristic industrial minerals and synthetic materials. G.E. Christidis presents industrial clays, which were among the first raw materials to be used by man and today find significant applications not only as raw materials but as materials with high added value also. The chapter can be roughly divided into two parts. The first part describes the main characteristics of industrial clays (mineralogy, physical and chemical properties) and the second part presents the main clay types (kaolin, bentonite, sepiolite, palygorskite and common clays and shales) separately. J. Elsen, G. Mertens and R. Snellings examine the Portland cement and other hydraulic binders. Although cement is actually a synthetic raw material, it is manufactured from industrial rocks (limestone and clay) and constitutes probably the most important building materials used today. The contribution can be divided into four thematic units. The first gives an historical account of the manufacture and use of cement and hydraulic binders, the second presents the production of Portland cement and the raw materials used, the third describes the mineralogy of Portland cement and the fourth describes the phases which form from hydration of Portland cement. The last chapter by F. Bergaya and R. Schoonheydt describes the role of industrial clay minerals as nanocomposites, an important topic which relates inexpensive industrial raw materials with novel technological applications. The chapter can be divided into three parts; the first describes the physicochemical properties of clay minerals related to the formulation of nanocomposites, the second deals with the preparation of clay-polymer nanocomposites and the third describes technological applications of clay mineral nanocomposites.
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